Induction of oxidative stress in rat brain by the metabolites accumulating in maple syrup urine disease.
Maple syrup urine disease (MSUD) is an inherited disorder caused by deficiency of branched-chain L-2-keto acid dehydrogenase complex activity. Affected patients present severe brain dysfunction manifested as convulsions, coma, psychomotor delay and mental retardation. However, the underlying mechanisms of these neurological findings are virtually unknown. In this study, we tested the in vitro effect of L-leucine, L-isoleucine and L-valine, the amino acids accumulating in MSUD, on the lipid peroxidation parameters chemiluminescence and thiobarbituric acid-reactive substances (TBA-RS), as well as on total radical-trapping antioxidant potential (TRAP) and total antioxidant reactivity (TAR) in cerebral cortex from 30-day-old rats. L-Leucine significantly increased chemiluminescence and TBA-RS measurements and markedly decreased TRAP and TAR values. L-Isoleucine increased chemiluminescence and decreased TRAP measurements, but TAR and TBA-RS levels were not altered by the amino acid. Finally, TRAP measurement was diminished by L-valine. The results indicate a stimulation of lipid peroxidation and a reduction of brain capacity to efficiently modulate the damage associated with an increased production of free radicals by the branched-chain amino acids (BCAAs) accumulated in MSUD. It is therefore tempting to speculate that oxidative stress may be implicated in the brain damage found in MSUD patients.